Topologically nontrivial spin textures such as vortices, skyrmions, and monopoles are promising candidates as information carriers for future quantum information science [1] . However, controlled skyrmion manipulation including creation and annihilation remains an important challenge towards not only practical applications but also for the full exploitation of their emergent properties and behaviours. Recently, an intriguing discovery of a new skyrmion phase [2] along with a thermal-fluctuation-induced A-phase skyrmions has been made in multiferroic Cu2OSeO3 (CSO) crystals, implying richer phase diagrams. The existence of two distinct skyrmion phases in a multiferroic material could be a generic character of underlying physics. Therefore, for deterministic skyrmion-lattice control, magnetic field (H)-temperature (T) phase diagrams are desirable for given materials and boundary conditions.

